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. SUMMARY o "' Table 7. Preparation of chicken fat for 100°F storage studies.

The effect of initial quality as de- - . Peroxide value _ o
“fermined by peroxide value of rendered Y - ivod  Asaved o _ A
chicken fat on the stability of chicken- Oode . - Sowree sretlve H: [0, Autiosidans .
flavored sonp and gravy mix subjected N1 - NLABS: 0. 0. None - -
to accelerated storage was defermined - §§ giigg g:g g:g : NS;E% BE_EA"' 0.019 BHT (NLABS) )
by oxzidation rate studies and by a N4 NLABS 0.5 2.5 0.019% BHA + 0.019% BET (NLABSY -
trained- aceeptance panel. Both eom- - N6 NLABS 6.5 6.3 None S
mercially-obtained and labozatory: ;‘I‘i Iggﬁ%{sh g-g g-g . %3;;% BHA+ 0.01% BHT' (NLABS) :
-rendered chicken fats, adjusted to a M2 COMM 0.5 0.5 0.01% BITA + 0.019% BHT (NLARS)
. range of peroxide values from 2 to 10, Ev 83%% g.g g.g gENOX -6 0.07% (MFG)
with and without added ant10x1dant- -1 g 8. one '
were blended with the other compo- _ g-z ggﬁﬁ §j§ 3{2 %gie% BHA+G°1% BHT (NLABS)
nenis of a standard soup and gravy PTG '
1% 3 1 > i ; a oratory rendered -
T O'X.Idatmn rates of t-he chicken b.'[’irch:sedyfrom commercial renderer
fats alone were compared with those of .
the same fats in the soup mix. Rates
_-of chicken fat were affected by added .
. fﬁ}?gglgaegz n‘-gthﬂe those in the soup ‘and synergists sueh ag tocopherol and Table 2. Composmon Of SOUp and gravy -
After 6 months storage at 100°F o phospholipids, and their .positions in  .base, chicken flavored. » o
peroxide ' values in wnproteeted fats . relation to the fat (Togashi et al. 1961). Tngredient L WG
ranged: from 8 to 71, while -thoge in - The question of the relative Impor- Dricd chickon moat v
proteeted fats were between 6 and 30.  tanee of the initisl quality of chicker  Moposodium glutamate . 1
When the fats were added to the dry *  fa¢ on the acceptability and storage Sucrose T 100
ingredients of the soup and gravy mlfi: stability of the soup and gravy base gf;fﬁlpowder Con e
2;1 apila(z)nxglgeofv ailfetso Dljfleafﬁgséﬂégﬁieﬁ wag answered in this study by fthe gygrulyzedvegetable protem Sl 180
: . . ydrogenated short g2100hr. . :
decreased during storage at 100°F fo eher.mcal.and taste-test data obtained (no B,_]iio;ida.n(;;ruinezlr;_ : 447
about 8 after 6 months and after 1 year ~ during the course of storage. ormerie o 02
to abouf 4. Panel acceptance of the - Whit : Lol
soups made from these mives did not EXFPERIMENTAL . Satt ' NN N
change after.storage. Hydrolyzed veg- This study consists of two parts: Chicken fat e 5.0
etable_ﬁ)rt}temth“’ﬁsﬁ SI;OW% fo 13‘3 re- (a) 100°F storage of the dry soup and
sp(.mm .e or Lhe eliecis ohseIved. _ gravy hase containing chicken fat and
INTRODUCTION : of i%hg cltlieken_fatlzggnﬁ‘ a]JJE_d éb%‘:ae?li-; : The ; e B
_ . . L erated storage at 125°F of chicken fa oup a b re for- -
The curr_ent- Spf_i(‘flﬁﬂatlon‘: (_Dept. of mixed with gséleete& components. .: muIatGeg ffomnthirigekaesf;tv: 119;1 Zz-
_ Army 1962) requires a peroxide value Preparation of the soup and gravy  cordance with the military speeifieation. - -
not more than 2, which iz diffieult to R =
' > bases. Twelve dry soup and gravy {Dept. of Army 1962). Table 2 shows .
PLOCUTe COMMErC1a y. Th.l § paper re- bases were prepared in the laboratory, the composition of the mix, All ingre- =~
ports result.s olgtamed during OHETy(fal' gix with commercially rendered chicken dients, exeept the shortening and the - . -
storage ‘at 100°F of twelve prepared g4 01d the other six from chicken de:  chifcken fat, were mixed together in~
dry chicken-flavored soup and gravy pot fat locally purchased and rendered one batc¢h. The ingredients were added
bases, each having a chicken fat of at the Natick Laboratories. Affer ren- {o the mixer one at a fime and mixed -

different quality. This yas done for dering at 200°F, the peroxide value  for .10 minutes béfore the addifion of
the purpose of determining the effect {(PV) of this fat was 0.5. The PV of  the next dry ingredient. The complete -
of initial peroxide value of chicken fat . i of the fat was raised fo 35  mix was divided into 12 equal batehes.
on the final f.xeeeptablhty f)f the product. and of another third fo 6.8 by aerafion .  Shortening and chicken fat were added
Our previous work with dehydrated * ¢ {he melted fat at 190°F for 3 and = in small increments while mixing.. .
* model  systems showed that profein- 5 hours, respectively. To half of each Mixing econtinued for 10- minutes =
aceous components had a stabilizing of the three fats' (PV 0.5, 3.5 and 6.8) after addition of the fats; the mixing’
action on fat while those of earbohy-  spiioxidant mixture (0.019% BHT -+  peddle was then seraped - elean and
drate origin had pro-oxidizing effects, 019, BHA) was added. The other’ mixing resumed for an additional 5-

(BiS_ﬁOV.Bt al. 1964, 1961): T].nn layer six soups were prepared from rendered minutes: Uniformity of mixing was
studies showed that fat oxidation rates . fats from commercial sources. One  achieved; fat determined by extrac- _
were affected by natural anhomdants " half of each of two of the eommercial tion- of the 12 mixes ranged ==0.159%, . .
—_— e fats was also stabilized with the same ahout the average. The prepared mixes

* Bagtman - Kodak - Oompany: Food Grade ' gppigxidant, another had Tenex 6° were air packed in 200 e 300 cans,

- " Antioxident. Tenocx 6: BHA, BHT. PG, CA, - )
. Monoglye., -Corn @il .and Propylene glyeol.. . . added hy the manufacturer (Table 1). - 7 oz. per cam



- "V_IIDEHYD"RATE'D' PROTEINACEOUS FOOD  MIXES confinued

Prepa,ra,tmn of selected mixzes’ for'
77 aceelerated storage; Bach chicken fat..
Tl i petroleum e_ther_solutmn was mixed -
separately. with~ dry . chicken meat, -
- starch, monosodium glutamate- (MSG); -
. hydrolyyed vegetable protein (HVP);

onion powder, garlic. powder,’ sugar,

... and. filter: paper, to y}eld when dried, -
! gram of fat to 6 grams of non-fat:
-_,‘dry matter; and the solvent was. re- - o
C 7 ‘moved:: by evaporation in a stream of - s
“nitrogen. Six grams of each dry mix, .-
. confaining one gran “of chicken fat; o
“ " were stored in air in a. 300 ml reagent ‘-
) : bottle sealed W1th a ru’nber serum :
N septum o .
.. Storage. Complete soup- and gravy
-_'_'hases in-eans and the 12 ehleken Tats
~ dlone in serew-cap jars were inem:
bated at 100 == 1°F, Samples were.

.- withdrawh after 3, 6 and 12 months.

. Headspace gas. over ithe. mixes  was
.. sampled by puncture of the sealed ear. . .
“Mixtures 'of ehickén: fate with seleeted =

vy ingredients | weare - ineubated  at

125« 1°F. Headipace gases weré
'_sampled d’mly with a ﬁne needle and '

' gas—tlght syringe.

Methods Headspade. g‘as compom«-
S tlon_ was deterimined by gas - chroma--
" 'tography (Bishov and Henick, 1966).
' "P¥:of ‘the fats snd of ehloroform ex-
tracts of the mixes was defermined by

- ".:fthe AQCH iodomelric mefliod (AQCS,
- 1662). -
onsamples'of 101 g of fat; actual
CCweights of fat in the ehloroform ex-

"All determinations were made

- tracts were determined by evaporation
S dry}leas of an aliguot of the extract.
i Aeceptability was évaluated: on a 9-

: - point hedonie seale (Peryam and Pil-

“rprim, 1957) by 10 to 15 member taste
“panels and difference was indieated in
Fa tmancrle test (Boggs an& Hanson,
& 1949) :

. RESULTS AND DISGUSSION

Stmage of chicken fat at 100°F in
“air resulted in inereased PV. The rate
and extent of the increase, in the ab-

. sence of added antioxidant, was not

-~ related to the initial extent of oxida-
- tlon: (Table 3). Addition of anfioxi-
.- dant. markedly inhibited peroxidation
- of ‘the: fat. In one commercially ob-

" tained fat, D, for which no antioxidant

. way, elaimed on the Iabel, unusual sta-
bility. was ohserved. The initial PV’s
for all fats are those defermined at the
beginning of the storage stndy, which

.- was some weeks after the pl'eparation
" of the fals.

: The PV’s of {he ehlomform extracts

of the soup mixes were initially higher:
. than those of the fais admixed (Table -
= 3) but declined ‘as storage proceedsd:

" Althongh PV ds measured is known'to
size  taken

vary. with  the sample -

_ Table 3.. Evaluation durihg' sforage at T00°F.«

Aeceb%a,nce :

. . " " Peroxidevalue. . . ' score
A Fat B Soup . G8oup .
e Months Months . Months . :
Code 0 3 6.-.12° . . 0.3 - 6. 12 0 3 6120,
< N-1 21 11.8 245 70.9 18.8 125 88 3.8 7.1 7.1 67 6.9
N-2 1.9 4.8 5.6 6.0 18.6 106 83 4.0 &8 6.5 62 7.0
N-3. - 58 125 17.9 413 13.5 10,7 8.6 4.1 8.9° 68 63 71
N-4. 51 6.5 6.8 7.5 © 12,8 124 BI1 3.7 7.1 6.7 62 7.1:
N-5 10.2 34.7 363 - 36.3 14.7 117 8.2 3.8 7.1. 63 59 6.9
N-8 9.7 10.5 9.8 10.5 17.3 10,9 91 45 69 7.0 64 6.8
M-1 3.9 233 257 559. 115 135 7.2 3.7 67 7.2 65 7.1 .
M-2, 4.0 7.5 83 10.0 10.9 13,7 8.0 4.8 74 7.3 63 7.2
- W 2.4 8.7 224 29.7 - 118 117 7.7 3.8 7.0 6.9 63 6.9
B-1 4.8 105 261 56.2 128 145 81 8% 73 7.5 63 6.8
B-2 8.5 14.8 163 26.9 i22 120 87 3% 7.5 7.0 64 .71
D 3.4 5.8 7.7 8.6 13,2 138 7.6 4.0 6.7 7.0 65 7.1
Table 4. Headspace gases in chicken soup.®
3 - mo. 8 -mo.? ©12 -mo.P
Per cent Per cent . Percent - -
Sampie . . -
cade Q2 002 N2 02 Q02 Nz Oz GOz . Nz~
N1 15.2 2.4 82.4 24.5 0.9 T4£.6 18.0 1.6 80.2
N-2 15.6 4.9 79.6 24,3 9.9 74.8 17.3 1.8 80.9
N-3 15.5 4.7 79.8 24.1 0.7 75.2 15.1 14
N-4 14.8- 5.1 80.1 25.8 ¢.9 73.8 - ©. 18.0 1.8 801
N5 14.9 4.2 80.9 25.4 0.9 - 73.7 175~ 2.0° 805
NG 0 L - 24.8. 0.7 74.5 - 18.0 1.8 B80.2 .
. MI 14.0 5.5 80.5 28.4 0.8 75.8. 18.4 1.0 80.6:
M-2 16.0 2.9 82.1 23.8 0.9 - 753 1.8 1.0 . 852
W 18.7 2.6 78.7 23.8 07 755 3.7 13 85.5
B-1 15.7 4.1 80.2 23.1 0.5 76.0 19.0 1.1. 79.9 .-
B2 4.8 4.7 80.5 23.5 o7 75.8 20.0 - 1.0 79.0-
D 158 3.8 19.4 ¢.2 78.4 22.0 1.7 76.8

80.9

s Samples were In air pack
b Traces of GO were found in all saniples *

.(Stansby, ] 1941), the results shown

here are internally comparable sinee -

in all eases the fat sample was 1 =
0.1 g. Presence of antioxidant had no
apparent effect on PV of the chlore-
form extraets inttially or after storage.
This was guite different from the effects
on chicken fat alone. Figure 1 shows
these effects as averages for nnstabil-

- ized fats; stabilized fats, soup and

gravy bases confaining unstabilized
fats. and containing stabilized fats.
The appearance of CO, was observed
in the headspace gases of the dry soup
and gravy hases (Table 4). The CO.

&1 ANTIOXIDANT ACDED (AVERAGE OF FIVE}

© o e0d
& NO ANTIOXIBANT ADGED {AYERAGE OF SEVEN}
A
50 -
40
30

_BV. MEg/Kg FAT

BULK FAT . -

20+ HEY, EXTRAGV :
&

" MONTHS-STORAGE AT 10G°F -

Fig, 1. Eifect of storage on average -

. peroxide values in the chicken fats and.
CHCL; extraets from chicken soup mix,

formation was traced to hjdroiyzed .

vegefable protein (HVP) by incuba-

tion of each dry ingredient at 100°F.

Carbon dioxide. development from
stored HVP was not observed at
either 40° or 70°F.

These data suggest that the ant1-' .

oxidant stabilized the bulk fat only.

This implies that one or more of the
other soup ecomponents stabilized the
chicken fat in the dry mix. PV of all

the soups at the end of one year’s stor-
age had reached their lowest Ievels, de-
creasing from the initial value of 13 to

4. Stabilizing the chicken fat with:

BHT + BIA for the soup mix ap-
pears to be unnecessary.
Table 3 and Flg 2 show that the

o _

. 8-t e X .. T
R S B
us 3 -

x - . . .
8 3 CHEAN VALUES OF TWELVE SOUPS WITH
: 4 R RANGE OF AVERAGES OF PANEL OF TEN

-3 X
g 2 BHT +BHA-0.02% FIVE SOURS .

d l NON-TREATED-SEVEN °.

; A - iy _ 3

-

Monms-sronnss ATI00F
Flg 2. Flavor seores of dry chleken

- soup mixes both treated with BHT -

BHA. 0.029% and the non-treated.

B3.5 .

3 - 6. 5 B

R
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Table 3. AccepTance evaiuat:on of ch|cken soup mix formulafed wth chn:ken of dn‘fer

enf quaI|T|es (panel of 15}

Difference test .

Preferences test

o GONCLUSIONS

ChleLen fat used in formulatwn of'

dry soup and gravy base, if of whole-: e

Taster . - . Different. " . Taster st 2nd 3rd some quality and mild initial flavor, - Ceta
- 1-____%_& _____ I o 1 m ¢ - may range in- PV from 2 to 10. Thé'__-'_ Lk
2 —— A B— 2 B 4] A dry soup and gravy basé is: g very
R R 2 A B e stable product and withstands storage. - -
§——r——A————— B0 5 B c A of 100°F for a year without SIgmﬁeant
S B Ao L ¢ A loss of its original aceeptability.- = - oo
g LT A _-R 8 A B a This study suggests the value of an S
13::——E _____ g_g 13 : g g i an.-.alyneal approach to componént Te- i
M P _ A—q 1 A o B quirements in dry mix foods nsed by -
1A —— ——— B—0C 12 B C A the armed: forees and in' the eivilian’ -
;i::::é:::::i:g ii 1B3 g é market. Additional studies on factors ™ .
15— A B—0 15 B C A responsible for fat stability o dry -
= Preforonce . - ixes are in progress in our labora-. R
Difference ) - Code ] c 1gh - 2nd grd tories. - e
A—9 * A Chicken fat P.V, — 50 A— 4 A— 3 A9 .
B—3 .. B — Chicken fat P.V. — 25 B—11 B— 2 B—2 .
c—=3 O — Chicken fat P.V. — 1 6— ¢ O-—11 (—4 REFERENCES - : :
A0S 1962 Offieial and Tentatwe :

aceeptancé seores do not differ among

the soup mixes and change very little
during storage for one year. A slight
decresse “in accepiability occurred af
the. 6-month interval. However, at the
end -of the storage study the scores

" were as high as at the beginning.

Thig study suggests that, in addition

- to any stabilizing effect which some of
" the dry-mix components may have on

the fat, the high-flavored components,
such ag garlic and onion powders and

" HVP, may have a masking effect. To

test this, soups were formulated using
rancid ‘chicken fais (PV 25 and 50)
and fresh chicken fat (PV 1). .

A panel of 15 tasted the soups. In a

'.triang'le difference fest, of the 15 fest-

ers, nine picked the chicken soup with
fat of PV 50 as different (Table 5).
In a preference test of the same soups,
no faster preferred the soup formu-
lated with the fresh fat (PV 1). The
typical remark was that this soup was
too bland. Most testers (11 of the 15),
preferred the soup with the faf of
PV 25. _

The seven active components in the
soup mix were studied individually for
their stabilizing effects on chicken fat
by measuring the rate of oxygen con-
sumption by the mixture. Chicken fats
of PV 6.0 and 58 were used. The rate of
oxygen consumptiion in the mixes con-
taining chicken fat of PV 58 was sig-

- nificantly more rapid than in those eon-

- taining fat with the PV of 6 (Fig. 3).

Only VP appears to have stabiliz-
ing aetion on the fat with PV 58. This

further suggests that IVP may be the .
stabilizing component in the dry soup

mizes. Work is in progress o defer-
mine which of the components of hy-
drolyzed vegetable protein is responsi-

ble for the stabilizing effects and the

mechanism of these effects.
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